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(54 > ?m a n "~ 



g 5.AI gXls HIiKrtS 2.1 ^SsETU. -i*© Al no zrAM^-ua ^v (( nitjCin mH ani 




£ SO|- 0Hg^| g^g ?r©^- h S§5 §HA|?l BClUlai ^oOt <=>-r un^-t 



^BAI 3*1, TFT, Stt TWO flU. ^= «■ W MVA-LCD, -M *. H 

iC^A'k >ll6lM H± 32!; EMS! tn± sra 

? „ gT lbS s m 1 SAIOflM BE 5H§ 3EAI 3*1 3 011 HIZSKr »«2| HI 1 flElfl £2 

E^a 2bS B tt«SI H 1 ^AIWICHI OK *!S IAI 5x1 2 Oil -*3AK W«2| HI 2 «3I £S 
sVa 3b= B WS2I a 1 AIOIN K* SAI 3*1 51 Oil »B2| SI 3 3EI1 £S 

sV^ibe B ITS* HI 1 ^AlWICHl OB 49 3M 3*J S Oil *«2*K= * 4 «• «S 

E^if S NS| M 1 tfAIIM DM 98 *« S Oil »«H- ttttSI HI 4 SEI1 gSSfe = 



I' eg e resi hi i tfAiora. mm- *!§ sai 3*1 s on aztt£ wbsi hi b gai asafe e 

c 7a qi a. HSSI XII 1 £ AIM 21 til SOU 1-11 g'SZVE ES . 
I ^ IhS §1 ¥EH2| 1SH UEH.H = E3 ■ 

E 9a-9f- HOIS «er(V 9 )2l MS B!fflS 2* «■ = EH£| L ^ LH£ 

E 10S HOIS BSKVttN PIC TFT2) a*tt SOI^ Btt 9V ■281^21 BM UEH-H = 

AVCU 

E 15- » ^SJ HI 1 ^AIMICHI OW 13 3EAI §xl S 3 A3 »B2| Oil 1-61 SSSfe EH- 
E 16° e ilSSI n 1 AIMM OS «« SAI 5*1 3 3 HI5 N 1-71 «3SK- S3. 

E 1?S B BSSI HI 1 tfAJMOl C&E 919 IAI 3 3 SB 2! Ml 1-71 E 3 . 
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a 19a" a 19b- B BS.2I XII 1 tfAIOBM Q= *S SAT 3*1 91 □ HI* *B2| 01 1-91 «S«t£ £ 
3. 

c 20a a 20b- g§ «!E1°1 BSgl LIEHH= E3. 

E 21a « 21b- KICH 2«t Al^tHI 21*> §1 2*T »EI* SSI 73 £ SEH2I MVA-LCDOflAI ttEIUKSe) 
*S Al^g 5§ UEKHS ES. 

SSs : 22aO| EAIS MVA-LCD1 15SH31 2012 331 UEHJIS ES . 
E 23— 2] ?jOI3 5fi!'E. 

E 24- «■ WSSI ft 2-tfAlOIOI [OS N 2-12| MVA-LC02I *f H«(2)0I 715 £321 ^ ««SS HtB 
XI- ES. 

E 25- E 242) EhS(D-D)l [OEI £|SH2 BSE. 

E 262 B 1J2 2| HI lumU Mai 2-121 S^MIl UEHH = T-V CKMOUB . 
E 27 o a n^o, j| 2 ^AlWOfl IOB Oil 2-121 £2H LIEH-H- T-V OOIOUB . 

e 2i S wssj-ji z uMom me-oi z^2|-ww£DBi-ttmi«)oi 7151321 *3 Btrss aw 

XI- ES. 

E 29- E 2B2| EFS(E-E)! [OEI ?I*H2 SSE. 

E 30= B M 2 gAIWOI [0= 0T2-22) SSOfll UEH-H- ES. 

£ 31 2 ffi »^oj a 2 *!AIMIWI [OB. Ml 2-221 EllS LIEH-H= T-V DOI0I3B. 

E 32& B WS2I-.W 2 -filAIOIOI M M 2-32J MVA-LCQ2J » =11(2)01 715 3E32| ^ SOI 

X| ^ ES. 

5: 33= a -go, HI 2 ^AlOHOfl (OS MVA-LCD2I . 2 7)1 JW"S^(70)2j HHS *I*J S □ 1=» LEWIS 
ES." " 

E 34^ . a IISS) Till 2 tiAIOflOD »B Ml 2-321 El® UERH = T-V LIOIDUB . 

E 35^ a ^321 HI 2 flAINN M Ml 2-42| MVA-L.CD2J C 3*1(2)01 715 £32) 4=3! )DtF£3 SOI 

XI- ES~ 

E 362 s g}«e| Till 2 .^AIMIMI [OB Ml 2-421 SI© UULH- T-V DOI0USB . 

E 372 a ifSSI HI 2 tfAIOIOI BE Ml 2-521 MVA-LCD°j *J 3RS(2)OI 715 3E32I B«fSS SOI 

E ^J a a -go, „ 2 gAIMIMI mm W | 2-5MIAI EMS Hi iM!<6>» *M 85(3)321 S (76)01 a 
- :?£j§~UEH.H= ES . nii , 

E 39- « B92J HI 2 ^AIMIWI COS Ml 2-5011 Al Ml 2-32J 2711 *B 25(70)01 3(76)2) t^sMI ti 

2 a esT 

E 402 b m 2 ^AIMIMI COS Ml 2-52| SHU LEWIS T-V QOIOUB . 

£ 41 s a HI 2 ^AIMIMI D>= Ml 2-62| ' MVA-LCD2I ^ =!l(2)OI 715 S3 21 ^ 84F2S £01 

XI- ES. 

E 42- E 4121 EIS(F-F)# toa-Wfa BSE. 
E 432 e 4121 (6-6)1 ^Itl3 SSE, 

E 44- B BS2| HI 2 gAIOWHI [&= Ml 2-6MAISI SOh »«W UEILH- ES . 

E 45S B SS2| HI 2 gAIOflOl I&B ML 2-621 SHIS LIEHH- T-V QOICHHIS. 

E 46T-46b£ B BTS2I HI 3 ^AIMIMI [OB a|S BXh(24a)2J SAI S^S £2t|- ES. 

E 472 a -go, M 3 ^AiMiofl [[)# Q|| 3-1IHIAI 2^(64)01 S|^2| 5901 §«S OUfi LIEHH — 

E " 48S a -gej 73, 3 ^ AIM CHI [OB Ml 3-1MW 25(64)01 TilOl^ ti\± EhS(4)2| ^SMI 
Mil UEILH- ES. 

E 49- SEH2I MVA-LCD1 LIEHH= ES. 

E 502 «g gXK24a)2| |§ get 31 |§ Z^ep)l Ll£HH= ES. 

E 512 a -Jo, a 4 Mmm HH°| 2^(80)21 HHfi 57111 UEHH- ES . 

E 52- a ggsi HI 4 ^AIMIWI [OB ^2 ?i E- SS S« S^l UEH-H = ES. 

E 532 a -gg HI 4 tiAINOI [OB ^ ^ ^ E- £3 7Hi 2°?2| E LIB Mil LIEHH- 
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ES. 

E 54a-54f-B i?S2l XII 4 6! AIM (HI mm 9* $7* E= £9 7H2 S^S Cl€ Cfflg 

UEH.H=ES. 

E 55= S 731 4 ^AIWICHI LOS LCD2I AW sgg *tMA|?|£ UEHHir ES. 

E 56S S -BIS SI HI 4 ^ A| Oil CHI DJS 92 WI2| HHgOllS UEHH= ES. 

e 5?s e g?S2i hi 4 ^aiwioii mm 92 waai wbsi s. am mm ueh.h= es. 
E 5ei 2 sissi ai 4 gAiwoi mm 9% wmm^i e n* lieh.h= es. 

E 59= S -BS2I a 4-tfAIWM mm 3* "Mi UE1LH= es. 

e gos e sissy 7i 4 Uk\mm mm 3711 ^2 wisi e qs m« ueh.h= es. 
e eis .e-assi a 4 ^aimm mm ^ ^2 as* uekh= es. 

E 62= S SS2I 39 4 flAIOIOI DHi 3741 ^ ¥H2| E Q5 43. S2» UEH.H= ES. 
E6 3£s arge, a 5 zyXlMKHI mm LCD2I 37H2I SS =131(2)01 715 3LS2I ^sj Stf^S 201X1 = 
^€Hl"LiEHJI= ES. 

E 64^ a SS°| HI 5 flAINN CDS WMA|S| LCD2| 37H2IS2 H 11(2)01 71 S 5S2I Bt?£S 
201X1- ^EHM PE|LH= ES . 

E 65£ & SJS2| 79 5 gAIOIIOII DJS W2| SSWIS UEHJIfe ES. 

E 66^ BHID1 H*T Al^eis AHSfe LCDS) 7IS UEHH= ES . 

E 67a D -' 67b^ HkDI HS^ UVS 3LAKICH SCSIS S^M .«IW(24)0I 22101 S7fcl = SEH2J Al 
igi LCRHc ES. 

E 68a 91 68b= S SS2| 79 6 4 AM 01 WE WPh S3I2| WIEt H|ilEI= ES. 

E 69= H S?S2| 731 7 tiAMOl [&S SAI S*l 3 3 *»£ »tf«r UEH-H= ES. 

E 70a 2 70b= §1 SaWO) SEICH Al^Oil 2|*H §7^1= 3^0U12| S79Ss £S*I= ES . 

E 71s"s' SS2| 3 8 gAKHIOil 0}S Oil 8-1 SJ 5!}g £AI S»2| HISS UEH.H= ES. 

E 72a" Q J 72.^ S BS2| HI 8 flAlrin PS 01 8-121 9|S 3Al'8*W/d 71 S 29 9 ^ WV£B 

27H°j sl =if(2Tor sdia"i= sew lieh.h= es. 

E 73S S .BIS 21 731 8 SAKfflOII mE OH 8-22J 2}§ 5A| S*|2| HISb L|EHH= ES. 
E 74= HliMISAI §2H 3EAI §*|2| 9% KISS UEHH= ES . 
E 75= 5-HS2I M 8 ^A|012| sl® £SSh= ES. 

E 76S §S 2*T 7I#S AhSSfe 2|g SAI S«2| 7H^ qigg LhEHH= ES . 

c- 77= 2EPU0, ^£j(dip injection) &BWIAI MSEI= SSI 01 W 3 SS79(seal 

fgent)7l ?S ^90\\ MS5I= S?WIA12| S73I§S ^S5l= ES. 

E 78^ SeH°| » sh ^(dropping injection) mnAI MS£I= ^ 2& 01^012 ? tf(seal) 

1 A««l='3^MA|2|- SHISg ^SBh= ES. 

E 79= S fe h S2| 79 9 tiAINSI Ml 9-1 MAI St.*2| S iaiMgsi H2I# UEHH= E 
S. " 

E 80S S*a(l"26)0I AhSEI= 4=A|2| §^ ^a|gg2| §1 lit LIEI-LH = ES. 

E BIS B ^S2| 79 9 ^AI0|2| Oil 9-3011 Al BIBtfSI & §4 i«i|MB2| 121S UEHH= ES. 

E 82eT sT 82b= S SS2| HI 9 g AIM 21 OH 9-401 Al »..«■ ^2 ¥79(130)1 L(EHH= ES. 

E 83S S aS2| 79 9 ^A|0|2| Oil 9-50IIAI S 341 ^2 ¥79(132)§ UEHJ)= ES . 

E 84- U! MEIOI 2*T IH^SJ ^2I#2| S^gai MEIDI IHa2| ?S^2| St1#S UlSlSfOI UEh 

LH= ES. 

E 85S S STS2I HI 1 ^AIWIOIIAI #EIOI H^S «l§i5= LCOffl"»EI(H H=!£IX| &S 5= h = 
LCOM W Ida ^ AIZH2I L|EKH= ES. 

c 86^ a »™o| HI 4 ^AIHOIAI #E|CH H*rS ^§1 ?=-= LCD£1 MEICH H^!EIX| SS ^Si ?>= 
LCOMtHS ^6 Al^2| ShTflM UEHH= ES, 

CD ,o| HwtHi mat a^a 

2 3 sis a^ 

4 TllOie bHi: EIS 6 EcllS bH^ EIS 
8 iMEK>l=S 12- 14 a^ 
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16 TFT 20, 30 SEI 715 

22, 23 24 
24a ^Xh 26 SI 2- 

28 SEI HEi# 32, 34 §1^. 

56 125 S 66, 68 4!^ l?l 

I AWIM «"I "A wM^ST SsAI^M aiSftOI Baft fflWIfe SB 01 Btt 7» 

Cjrni a °Si "0l«a» ^ °-^S01 ^ 3t9S VA(Vertical ly Aligned) SE°1 

S ill S*L a"3.H£ »«« Htt 

^"feEH^I TH(Ttlsted Nematic) LCDMD- °^oH1K 



8S SSSJlaw'tafflaff 1 ^ «M UEHO. n nil TFT- 01 MVA-lXDtHI 

sjbKSjog, H±!= *!2(ghosting phenomenon)!! BBTOpi W | . UJ£I fcW 2 SgL°gff 3 Sl 

|^ ol - a St s ae SL 71 SoiEi ^atvdSc = ±tv)oi sib uoia aswKdcHsyiM sags Egg 

■SIS' p Q =°Hib,m]n|E fi 'S^^ioJ oOlSa- SUM. Vd(dc).Wd(ac)£ 2| ^« S^M «« 

yP«SftMS«Sflift 3§(Vd(aJ) = ±7V)21 iff -9301 4S«0I 8PKD. 

9\ tisch aeias- gsph gratia. 

S^OT TFTg"on%e°3E|3 !LW, "IS »34 W 3S(Vd(dc)Wd(ac))0l ESS! 
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oi 5ig «Sw^iu aW satMXDsi u^iaioi 2321 u*oiai chili 

Sir «■ Iff ^2 SnS«. Mil MS QS2J ^AiOflM MgEIH E 4a0)l EAI£! ?27k SICK 

i Ti^j ssr^i ^saa.^s sir Era(i8) goi -'sasa. 

ni;i 7:1= IHH2J **2I ^ESHDI-S a^(8)S 45° 2{E£ 2^ 3=5(12, 14)°££E| e^fjog gg- 

be« *iaa Xa ad ■ aVa5ui2. h) a **2i ±meioi=s a^was ?«sa ag 

w^ ^Kto^ s i sss ^nl 7g^a. near, e 4a°i ±mek)i=* s^w a .33 
(lo)lHdoT- iiisi aa saoii s«s *ui-a*-tfoi mmt a^ n<2±%n ^sm * sjq. 

§■ IS )oi eilin. 01201 □ £ W013 m^^sai saap^ saw '.natu* 

•wrm Hiah eoi, mva-Lcd LH2j ggsjoii sa^ oi*stixi swi [agon, «ia.a^ 

EAisTbgraot §1 21 B»aT*aMAi o e= «s aAis)oi ?5}*is sim a^2i 21*01*1 
5£@ sisapTa swsD. crew, e 20*011 eais hoi. s?a a=j2j 

Shffl,%# Alz5raOIAI7ILK.DiSaiO|2| M3^0I W^tJO. 

53 riil^tarftAolSdSI SSAIZ^ E^AIS 4 2i= ^§ *AI SIS BSS HISo^ 

20ID. 




aST SJ^I- S3 I: Vg > Vd(dc)=Vc, s 
as 2171- 23 2: Vc > Vd(dc), 

Vg: 7II0IE tfi El£!0||°l S!^ 

vc: a^oii2i aer. a 

vd: Eaiei mi Eteiofl2i asr(sis SM). 

m 1 aim] 

c- .„ 1H -T| c 21bB ^islOl s US2J Sll 1 ^ Al 011011 CDS 5Sj§ IAI gXl a H 

IIai 8°i«aoi ■ m« aif S «3» uaSa e ib= e laoii eais jsii 1 £jei°i ^J?f& 

SM 2|8 ffi^T aisibl SSBfc MVA-LCEEJ QI^MaiOl 6tH§ UEK3Q. TFT^ 
01 MVA-LCDtHI A1SSQ, 

S «ia i e da a 2ibfi EAii. saif Giambi, lhohahsi .ajs ss^i ssjoi sm aa a 
Si §?chie Ti^xi as D^gaoig 214m 

Oil 5^011 830§a. ^I'M Alii! TFT^ onOS k °Xiaa, S!§ M0IE1 aSHVd dc)-13V)S 

dx\&a, oiaoii 21*1, ss a «oi ««• -?v°i si^ aaoi atsAn epmrj. 

01 SSIHI 2141 aiS MVA-LCD2| CI^MaiOl?! E IbtHI EAIEICH S!Q. E lb= £^£3*E1 
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i±iaoi sehi uEma. e heh-wi 

_ IbOil EAIS Hl£l SOL Si^ LH2| ^§ §1 
_ _ U1 _., ...... .... £§01 AlEhXIH, £ 21b2| *S(X1)0I 

aW'Q. "OI201I 2BI CI±BaiO|2| g5S!OI AFEWH, 1^2) S3 DiM&IOI 2301 Htf£|£ 3? 
OBE CI±iaOI2| £01X1X1 SfeQ. 

rLsoa c ?a D -' 2bl B gAIOSOll DJS ^g £A| gxl a □ Hl£ ^S2| HI 2 SI Ell £ 

* 5" e II 3f 2 aaS-M 0J is wtuaaa. e 2b= e 2m eais 1 2 sasy su 
5s »bm 21*1 *aa ■ao5h gsaoi sasfe mva-ucd°i ci±saoi sew uehsd. 

->m xmimi S»S ?SS=(HIAI2| EE0Kmoncimer)2| gStTHQWi. HI 2 a El 21 ^g ^g ~201l ffl-El, 

irFW^ ■!* #HHI I SAW S7ieO *S 3301 qgftOI 2!75l 2!71EI2 o,* as 
»oSr6i7«iQ ItTof E 21a a 21b2| g2H HSt HISSKM. «!« LH2| a|S §12) SSOI 

S3; all nut es sWs tisxi ci^iaoit 21 4 sia. 

Mil IS, E 2a2| #«2, • HEH=S EAJS ; HI5* OTLJIOII ^»<^1S J!!? 3f^38L S 3s! 




flto^)£S>WlSO. 013011 2J«fl, a*IWI ' dm -7V2| ^ 3S0I ^§§01 2I7ISD. 
Qgog E 2a2| 8>^2| 32H = S EAIS HI2I SOI, g* 3S«Vc)S 20VS^E1 01 010 3 ST 
fVdf*:W3V)°3 ^7* =S«iaD. SAIIW. 2f? HOIH aS(Vd(ac))^ 0|2| Efl^OI ±7V£ ggo^ 
gT|4 a oil aS(Vd(dc)=13V)(HI SSSD. 012101 gfl. V*fc)*W(ac)fc *UI 22)01 

5i aioii 7iWao. asoi ^gswi eph&in uai, 25 asoi spiso. 

□I 2SS :?g 21SB J5|£§ MVA-LCD2I P±gaOI7|- E 2WHI EAIEIOI SIO. E 2b= £ 1b2| SAj- 

Sot 5«oP«a»- go 4 2boii eais m\ vol ^ chiai ^2(hiai2| gi ^ehmai efzisi ag 
on k^llwef: e a>2i 0 b1=i ¥M(x!)s e 2ibl ch^s ^(xdsd a ?iE2i agoi a^s 
c oiaol 2|sh, ci^ie«oi2i &±s.$ sts, nu2i aai a^eaoi s^i 

(HIE Ll^iaOISJ 7}S7|= &±1 4= StLh 

E 3b= E Cf= ^g^BOl HI 2 a El (HI [&g •-!!§ 7g S^OII HI 3 aSIl U&y«Q. 

E 3a «» 3b2| 3EH=^ E US! IbEV E 2a 3! 2b(MI EA|=! HI 1 S HI 2 SE|2| ?g g^ffil ^ 




Qgog, £ 4a LHXI E 51 ^SKM S ^AlOflOil WE 3EAI 91 3 ««2I W 4 SEIfl 

la ii srall uoSo. e 5^ e 4a2i ekkb-bjb ma ^i*«a bsei uemo. 

E 4b a E SMAf. EaS! tH^: EE!(6)S 01901 715= ^2| SEI 715(20) SSEIH, S2?9«2 

n waal I^a4 26)1 n ww saso. §m^(34)k «* a^(26) &khi ««eich ?«§s(2 

4 sr^iab »a*(24)2f ^JI= ^§2| S(d)2S iiaCK E 501 EAia H|2h SOI, «t|S tt 

ah stsshTii siao. 

HI 4 *JE|(HIA1, E 4a 5! E 5011 EAia ^MEKHE* a^(8)21 a^ ^(L)S S^(10)2| ^(S)aQ.Q 

f o\%n tff, iMEHJis*- a>(8)2i nay 5S(eii, a§, 01s) ai &4sei= ne agoii 

S&felWSl S^EIOI, Lliia0|2| g^SOl tf£M 4= SID. 

agog, £ 6g sr^era = « aim 01 me iai s« a 3 his bbisi hi 5 seis s^o- 

m MMIAr^ae! tip ^dia f )# H»AlfiSS*l. §1 «!E12J E^S2| wg ^lxl(ES(HIA1 O ES 

Si ^■y^cfli it If «iEi2i ssas gsm *itioi ssi 4 sio. 0121011 21^, sin 

^1 jH2| 9jS2| ggOl HSEI7I USin. E 20a(HI EAia gig o| ^ahqi ejHIEI= ga SkD171 -S 

Iran, ciiiaoi2i ?ie a §21101 4 sid. 

*|2J HI 1 LHXI HI 5 aEI! Algshifr H ^ AI CHI Oil U}E °4§ IAI 5X1 a 3 HI5 gSi Oil a HI HOI 
g MOl 201 0. 

[Oil 1-1] 

E U a 1b£f E 4a a 4b! VSSHX S 0111 QAI «gttD. 5 WIWIAI, 15S!fl2| CH^a AHDI2S1 » 
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- X6A I|U(X!<i m*l = 297m '1024 x 768)2)01 HSSBSIQ. IIH2J £)H E 4a 9! 4b 

M EAIHW aB n-5s TFT(16)rIie! Eie!(B),. 71I0JM tH5 E12'(4), 3! 3^(12)21 g 

w kl fil aaaS . Alfa ad. ^mehdi=s s^(8)S t ^(?& ssl a 

& "S f Sg aa^saSL* IgEiaL ±MEK>I=§ a^(8)2| a*'*S 3** S3(10)2| ^S 3 

K iKmS" V»a??ttiiab iW^s 4^ ±ioiaii sun ais- straw, a a (ass 
ssl&aoSi LHk Isaoi, °4S imoi asasta sse a^nisj g?nrs 2.4 *x 

2D. 

iaaS' si si mxs. eais ara. oiam ssr 2!7i 23 in oioiai as °J^^ 22 

2SKHI A1 a|i#(24)0ni aSOl 2I71EI2II, 2S ffl* 23 22) ^SS(24)Qi|SJ 3 5AW 

3S 2I7K53 1: Vg=33V, Vc=Vd(dc)=13V, a 
SS2!7I^3 2: Vg=33V, Vc=20V, Vd(dc)=13V. 

*«S °"71 fiD ^S|S!££ £3£HI1. 2!*l, HOIM SS(Vg)£ Vg=Vc=Vd(dc)=13VaQ. 

Qgo? MOIE jsigr(Vg)S- 33VHWI ^EISQ. as €£ ^SE= 1V/sec2Q. 3 D§, Si 3 
owfoi' SSaSO. 3S «f 1V/sec71 EI2Q. 01 3S 4^01 3*}=! 2! 

nlcL e wIaI *» Saffejoi aMfa .*6hsots. wara, s# aso/c) > moie as 

(Vd(dc)jf 2.^A|?I3 #£Sf7| (HSU. L1I0IE1 3S(Vd(dc))£ SI SSXVOl Sf»AJ?W SUA) 2?1 
1 4= SiQ. 

-315011 Zm & 5AHTS Sf 2000mJ/arf(E1& 365r»)SQ. S)^ LH2| §1 ^EHOflAI S&S &2II. 
th*i "-S0I S- □ ^310171 StMSD. nea. a SOI S3 1WAI :?§ 53 2£ e»£K= 

SI aSOl Vc-13Vtt)|A| Vc=23VS ^$a3 LhAI Vc=20VS ssha= 3!0|.5?lSm. 
[blHWI 1-1] 

oi-EHa Ifgisepiia 10I1 oiSai as sj^i 23 2 skhiai aj§s(24)oii asoi e^Eisn, 

SS 21^.23 22| Eft'OI'/d 0 -?§S(24)(H|2J 3 5APh tSSISQ;- 
aS£!71-23 1: Vg=33V, Vc=Vd(dc)=13V, S 
aS2J7h23 2: Vg=33V/ Vc=6V, Vd(dcj=13V. 

Oil 1-1 2h biaSKfl- B UiaOBMAI, SS aS(Vc)2F 01 01 El aS(Vd(Jc) )£| 3J\ Sflfe SfCHOIQ. B 
[dlHOtl 1-2] 

S 0(3121 &kl3S 21^23 IN 0101 A) 3S £.171 53 2 SWIAI o -i!g§(24)01l ^ 2 SOI °'71EI 
an, aS^371 53 22) BTSOflAI ^§#(24)0112) 3 5AK71 tSSHSQ; 

aS2!?1 53 1: Vg=33V, Vc-Vd(dc)-13V, S 

as 2171-53 2: Vg=33V, Vc=13V, Vd(dc)=13V,. Vd(ac)=?V(30Hz2| SjZHIl-). 

*\m ™=w asoi °i7Ein, 01 lcds an *\® ^i- ai^sii 7is sssia. us 

jqS, ori° wb^^i/dsi ■ sioiai s&oi San- 7i^7i7i p^smoi ^oi essa. 

[Oil 1-2] 

E 2a 2 2t# S56KM B Olig ^St^Q. B CIS21 .53# SUilSffl Oil 1-121 SUSHII. 013121 
as *»<\e 2!7f 53 1011 OIOIAI as 2!71 53 2 *HWAI °-t|g#(24)01l 3S0I 2! 7121 SI 2. 01 
«SS ItTaS 217^53 3 tm% 2!7EiaH, as 2!71 53 32I &XI0IIAI 5t!§#(24)01|2| & 5A1 

71 twiao; 

aS 217153 1: Vg=33V, Vc=Vd(±)=13V, 

3S 2! 71 53 2: Vg=33V, Vc=2DV, Vd(dc)=13, a 

aS 217153 3: Vg-33V, Vc=Vd(dc)=13V, Vd(ac)=7V (30Hz). 

a °AH^ ?*i§ 01^, SI a^(Vc)0l HIOIEH aS(Vd(dc))2| SSI BStHT:!^ Ell 
71*! irgOl S= EI5§aiOI71 SCHSQ. 

E B£ W 1-1, 1-2, a b|I20ll 1-121 1-20UAI SCHS LCDS EI^MaiOISJ 71^71 a TRm LH2I §1 #EH 
2| fail UHVficf. e5m™. OS SS I L1EH.HH, ai'i LIEILHH, §S1 LIEiy! 

a. 
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ShSllj StiDil Bit* »"2APh tSaHSQ; 

ger ei^ 22 i : vg=33v, vc=vd(±)=i3v, 

SgrePhSZ! 2: Vg=33V, Vc=20V,- Vti(dc)=13; S 
^■oi^ig 3: Vg=13V/Vc^2dv; Vd(dc)=13V. 

5, Oil ««J 919 ^SOI tS^HS TilOim aSKVfl)2l EMS aa»H HOIH B8KVd(*))» 

i saOIEf -W 4= SACK 

S2-ojP|-2a 1: Vs=33V, Vc=Vd(dcj=13V, 

TO 22! 2: Vg=33V, Vc=20V ; Vd(dc)=13, 

TO°J^ 53 - 3: Vg=33V, Vc=Vd(dc)=13V, Vd(ac)=7V <30Hz), 3! 

j:io h o 0 i %p\ 4: Vg=13V, Vc=Vd(dc)=13V, Vd(ac)=7V (30Hz). 

s *~ura e_5m wkkm £ iihm ssttioi b 0111 a seta s wi= msi aawi 
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«° = lu-i^kan u*t i«oi'.*»HB as «H*ia 'M* a*" 5 " com* lewd. 
c mmju una- aoi atnoi szs PiwaoiMAi a-^aas L 5 ^^ LSIifif s?i™ 

3r 

° " , r r ? ,o, o,ae t **■ §71(42) ZtSJ ^(L)SD Q ^SRi 5 

^*S ( ^ w***" *» S£Ai a*- 0131 *™ A * aaa ' 1171 

(42)2| fe0l(K)= 0.3/<m£ EIKD. 

OWttiHHfflNMMUM 

» 7)S7i7r.a«£Pi oias §Eoia. 

IS JFtlS KSflrtSTO -iff A* is 
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MtH* £ 19. » 19bCH) MM B H^^#,lS^ficVnHMfcll§ 
™, g*,s p-iiiy TFT! 3= 2!S 1AI 8H0I 2B| £J?*=. a ' ai °l 

m a^nrir wvufi sea- « miSSft* as «3 >a » 

B?1ltHIA-i stJSQ; 

£2 1: Vg < Vd(dc)=Vc, S 
SS 22 2: Vc < Vd(dc), 
S- 

Vg: 71I0IM ti\± £I£!<H|2| £Ph S2- 
Vc: 2^011°) SI 
Vd(dc): HSE tH± EI£!CHI2I 2!^ 

S 'Si 1 ^^.Ts §9 e!?raa watt 

op|. 22 1: Vg < Vd(dc)=Vc, Vd(ac)=0; 
*i°*op|. ^2 2: Vc < Vd(dc), S 

32r2!7h 52 3: Vc^F Vd(dc)tH) 5gtl.XI= §2h Vd(ac)= S» 0HD- □ £0t3, 
3 S, 

Vg: 7H0IM hHi EE! 01 21 
Vc: SI 2^01121 32, 

Vd(dc): B)± EI£!CHI2| 2PI- 32(31? 3! 

Vd(ftc): Eai2! bHi Ef°!lHI2| 32(31? 
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got 52 1: Vg < Vd(dc)=Ve, 
2£T 2!7h 52 2: Vc < Vd(dc), S 
S?J £3 3= Vg^ g^SOi Vd(±)(HI 
S, 

Vg: 7II0IM bH5 3QW2I °J7h 
Vc: Si a^M2| S! 

vd(dc); saiei tH5 ae!wsi sp* esta* 

23 1 : Vg < Vd(dc)=Vc, Vd(ac)=0, 
go* op I- 53 2: Vc < Vd(dc), 

SS'SP} 52 3: Vc7l Vd(dc)OI 52*1X1= S2L Vd(ac)S OSD B fcOhS, 

aa-oi^ 2a 4: vg= s?raoi vdc±)wi es*n3. 

Vg: 71I0IM bH5 EEIM'SI 2J?h 
Vc: 5S 3^M2J Sia&Sf, 

Vd(dc): EM 2! b)5 EK!0|2| S 
Vd(ac): EHI°J tfl5 E^WH °j:>h 23X515 SS). 

stars* ^mm^'^i^r^&ffi^r^ r sms 

£J7h S2T(Vd(dc))2f iiJlSD. 

wfdosfll JeP^TsT sasa a Sown W, ass ±7isi aees *oisd. 

p-xhs tfti as ais iai sisse »bmai, nbim m± Eiejtmej ssrws 

§H1320IU-. 
[HI 2 gAIW] 

Sus PJzSl P*BI »! TSIPS ^(ir-gai^liS(ln-Pla^itching) 2E)Efe 7lftOI xH§SD. 
2uS fiS ^ a| a^t^J 7H£!S gSEItHI MVA-lJCD7h xHgSAI 

S'jys "ww %i Stes et/w uhxiei^ s^wi ch^kji «st»o. 
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71- A| S»fi°l §Sn DH° i=BiaCK 

ami stfeS . ^»wa*02i is ssidkhi aapa 

5^r «Tul/^* ■ Mrii^^^7S'^=a ^1T'S^(3)si e^oui iksei^ aaioi situ 9o*sr 

°3°j *5i3-^E«Wsraiv"ztai«ioi ■wzw/d eeis tn± a°K6)ii ma # ass *s 
(xi )oi sdislk 

Seorlaefuif simS .Mad ^skii^ ^(B) s .sattom 

oiHKwoe waoKHi °m »a 7ga= g|5}l H.#&|£ ajg. g7j(24a)bllE!- 7ISHAIH, ^ 3 

2 m*»m mm °4§ s.m s* a n -aa »b» wis soi awwi :?aai«s gst!CK a*. 
wloTsisfe aas oral at- sd;. 

HS»: HOTS UM(Nicol) LH2) *!§ -IIH.2I ^Wl HI XI SEP 15 SE1 ^'S^ 
Sggoj bHi 3-2! CHI CHtT 45° 5J ttttf; 

«B^E: XGA, 

l c -9A 97S »3»mi a me *«*0 E- 24*= & CHICHI tag MVA-LCD2I ft 5!S(2)0I £3^1 4*! 
s <8)£i TFT(16)2J E9I2J S=H60)tHI CHtf HHXI5! ±± S^M B*BQ. 

E 25CHI EAIS »2f ITOK.NOI!^^ 3| HV1 

3* l7|(66)M SloH HQ 111 - SICK 

m \13n1 ™ ^ 01 3^ E 25CHI EAIS 5(^15 IA S tit1t SOI- 013101 71 

7^0 to. 

cc*h xna £an i ^t\Q\ E 24CHI EAIS TFT(16) gei^ g2?(A) LH^I j^S S» 
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V0\ 



[Oil 2-2] 

73=2 AKMI A1*l SL-JUROXE *IA«§P= THAI 6)3101 7IB ^ E= CHt, p 71 5 $ ai-°| S9&HHI 3 
nASfi ( w>KLS*fflB - °'Q OM g?rk SOT SATS SWla LEW! H12F SOL 012101 71 

rr°. tTooM c=Aia 23H *l=(64) J-^MAI Eh^S SEHJWeJ- S^(D)2| 24b) MAI E 

miij c qnnTcATa^HffiTlfB I h6|e tH^ E£! (4)21- -8«»tH 3§£ = 27H2) 2^ §71(86)=; 711 01 

»7kS)* iSSife 3* . «?S SW24b)7h *taSI£ 85fS 321(B) Eir 33(02) g 

XK24a)£h §^ ««0I 1 4= SIO. 

SeS iu» ao? 7§ Sail ufw sal lckf ui atia ^imoi ve« 4 aaa 

I Ml 2-3] 

E 32-34S *-S*)OI a Wig gSfc^D. E 32= S 011011 COS MVA-UCD2I 27H2) 32^^(2)01 7I||- 
ShinSl ^HcTf ^ ( ^s"&AI7li «■ Ta^(70)0l NISEIS | h i; e = t 

m a^ (70)oi ss&Lh. 

^ ooo -m-hi ^-Lffli jg=fjnv>i hh» Q -' LI-EI-LH— E30IP-. 2^(3)21- 2?ll »ifO 3^ 

rm8F£2h\ oo^ { Sim\ eaiw aW,^i3a ^ i«f wa*i aoi oiaioi 7isw 

SSSr? 8 ^ -ni ttlSfeS 5 : fflMJaa E^°J EPJ 72)°1 EAIS SOI - EMS «i EW"(6)21 

IsaF 7121 g«s5 1 d%7/3is aswi 7121 ^aishQ= a§ Sf ^ ao. 

t-^IIeoIia? 1° S'^I tail ^bJh^soi 7i-l ^all sais ua&masm 
mimow&n ^ .sisiLh. 
im 2-4] 

c- q c oi oca *t»ini a Ml« SStTCh. E 35^ B 0)1011 [&fi MVA-LC02J *v =1^(2)01 1 715 532) 

Z caiioi Hf-^ P^KRV "^S) S)^ 3^2) 3¥0)l K132S 5AIS S^(74)2) §lSf aj-oj g| 

S»«ri»5a »§=a I ^2h CP i «*i 0^0)3 21 ^SSS *tl. E 35CHI EAIS 

SSaiSnrS-fSa I^SIai ai32) I^hs sak^2) awaDSQ. am tus. 
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fel^fell DSOi: . sil^i 2*111 #SH SOI taw * 2i.Q. 

wTvSoR i 1 a« Vsm usS HTeT woi; jkT uusa zAitriaisi lcd* uianoi 

[Oil 2-5] 

c « 4f^ »**KM « MIS «3*fa £ 37g a W |CH1 ffl-S MVA-LCD2) t^fil(2)OI ^ 

g^SSJ ■»5a«rBB& uS b& .%aSoi si raajM^ga Sffl JrEBJt- 
I Oil 2-6] 

*Hw5 iioi siSiliil"ao st' ^ ^ ha 9 §^21 

3 4(64)01 WSSI SSI! ^ SiQ. 

5k u*Tsi »ew wis * siq. 

« 2t?2&^TIl4i^ «§S #tsi laoTmi eBfsgEbrS^L oidixi^ zaii in 5*21 eg 
fhfilh 3 S 7 "^°il mm mm ^SSau, s 4521 t-v sisemai. as tfaai ^2 

in 3 tfAin'i 

SSJ'SSS^ 3ia37 I = 4& Ts h46boy eais Turn sol «is ttw24«>oi aesoLS 3 ^ 

SoFff^ EPi(lS ife «!fl a^(3)2T ¥E27°-!!S SW24ft)£ ECUS! tHi Eh£!(6)2| SS 

sCw ^tTstf^S 81SSQ. 
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° «goi strsQ. .... 

a bicmm 913 aA) g a g 3 SIS »B!» Hi' ISM OKHWI ^xfl^S tfStJQ. S*l, C>h 
WBsTSa&J? 2 MAIMWIAI2J M2| 32! If SS*»Q. 

[Oil 3-1] _ . 

[Ml 3-2) 

(fll 3-10M, *»S B&IWI Wl, SI 2..<SAI&|2| OJ 2-3 <E5r W 2-50U1 2711 *W 2^(70)01 

Afgl £ S!Q. 

W 4 tfAIOI] _ U „. L 

E 4901 EAI3 UBilOl. iM9 Ifc^^JB gSS^^JSS *«I *l 4 

ii-gf ^oM^ii hp ansa «a wa- bS^* jw Jfefc 

SifHIAH U121 1*01, II StJg SSsfe 4>£KDI M# HHa1H = ^2011 A1, At £?« ai-i 

§101 21D. „ , ,, 

g| 5^?Jow! VSS a™ Aiai 3l sin trerawi imswi gu nsoi ^ran sie* 
l VA iS| ll'feroiki iaSSflisor. w ■» &rB as *a »w a»a«» Sfe S2) 

2j ^i1?IolAI lT«39t«' 2^2^ S«» - 2iQ. 

e 5is e ^Aimi^ ^si^ jL=g"a^»|-J»iB SSI 3 ^o 9 £ UH l^ 8 P -58% 
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lo^iSxrn T^rtpTa QM^sia at*. ^« ^2 e= as ?H2 s^chi edii°joi 
JiIusm, si a§ a^Ai °J!S£ erssw saibo. 

§4? hh§ aW(«)8 maa r3b -"Sisi r*# assa. wit is, asmaksmpiw corpora, o 

n)°j S180C ) IxillH.sfaTai^ MgSQ. 72 W2I fcplfc a 0.3^h BO. 

c rat idnoj H»fo S § OH ll^S^EI *]■ Xl4 Q 4^ SOI = 

d»w37wi ff^= lot th* ««a Mil OEMO. WSflitt IIS (HIUXI SOI £3 7H2g£3 

Sifter WISD W§i D -.l SiaHsLAl MSflU, *a S3 

iAOT^folaoB llw^ilo eW eajs s HfeTBdiTne aioizs- dswahjissi new 
~D4)i mv 4= SO. 

01X111, -&<3 W\ AIMS sai^ 20120. 

5 J^r^lsTA ^EVwim Lfl&O. E 53CHI EAIB UM SOI, MB AhOI2= OS* Ah0|2a uN 
B(F°~F4)# $i%s 4= SJO. 

lopAKil 5 SO nOftl 37H* BO. n^AFJ, S°J- 

i twill i^T sttfflsi awf aisna e aw ao. 

rz cji._ciU- e^oi 3* t=.T|ie mis I hEh^Q. StfS 72 S= IS S™ 2 ! 9 2 

f^tTsA "Pw" sarS ?I3 oiita EhC &s ei#ss a^om, «?i s 01 w 

c ^ft° im°l A|7^ SAtg •»sAI?l ta 7^1 OEKaO. S|^(2) LH3 gt, f S 72 *H ||& 
Marf Ms « r"c Shi Sua =ttbl ^zi«£| 2mm ^ ?>= 72 afe F (D1)^S 

lilsofl^o^i^eiio. %oTaTs3b 7«m t#HM, kxv= s©ai lhihi 
isi igaii, BaDioi sjt^ ^4=t!- °-^g sit st 4= ao. 

hl^lti^ c cpmiAJ C com q: sn| ?i— Aj-z^oi zj-z}- 72 4 gft> f (DI~ 

ro,Q° a ^ ill ^ °pTa| Slw a»SE2| SUS §13 B0IS aiS §!!# SRf 3ACTE* 
5^2=0)1 gat D|E| gi^io) 4= SIO. 

Dainippon Ink Corporatiorei 2.5X2) 3JS Hi 0^1 a 01 M ^L-001-K1| Merck Japjn Corpor a tiw2J J 

oil a«r» i : aa S\ m sis n^i * 1 sia. 
a ia£S 7ia schi Lemo. 

r R1 m c fi? rHi CAia 3*£.E 60CHI EAIB 2711 72 ^H(78)a 73MI0IO. E 61011 EAIB 72 
ilXtttS 7«io~ VfflH TeAIB IS 72 ^Xii 4 h^o S ^og -gga & 727h tf * 
oimu< HWt 3QI s 6IAIWI01I [teh ?!!S MAh= <E1 2A173 Sll 4^ SlU, ^S SI 

Ha Si so aps sb aS iwi 4 sib. a» 4 ^2^01 ^xi sai »a. 73 sa 
al ija is slo a M Sfepi ispfl ^ mva-lcdsj b^aioi gs# v^aih 4^ ao. 

[HI 5 ^AIDII) 
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r ,o 0 3 c M-Kds *^*lq) S g-raoi to 5 ^AIWIWI l\m ^§ 1AI §7:1 S n S^BS ^ll- 1 ' 
g S -#^Wli %2~XH%&* e £&glW V*?%in. 918 3EAI Sx|= * 37ia 7H2I1 
ElOlilOll WclSe TV, PSf» HUH. *3*l = S*H.S0I AtSSQ. 

is;m hais ^ iissi LC0- '-tiPiOIAI CRTSLI- gOIXIHS, ?IEa #£01 fiSSQ. £T7I 

I I *USM- W™« B«e4 ■ x/4 32 BOB 7(E|g)°l Alf 

1 ^m\m^\^r^t\mm^n^w a* asa xim= g% ens* 

Alalia" 

laa-fi'^^S igSM *2B 91S tSSPr SArTfe ^EHOIIAI HJxOJS 

ohtha mo, a V ™-)t asfttci- go oHg aua g U j J£ g °i<g #011 3201 e!2KI2. 01 UH, 0 4S M 

isef WbW ifelillaioTAKbead ^cer)| 9jS. .SB Bftfft 7IBS0I SQ. 

£ xlIS 5Sj572iS SOTS?, »U2| HIE ±H0IAI(82)£ SEH2I :SSf3l- S«t2| Zf- S|| 
^™^5TSo*lS #A|BDab E. 63011 EAIS HK2HTOI. HIE ±HI0|AI(82>7h JW« 
I^AfelllE HIE llBOl $82)2 »S #EH = ^ CHoH A1£ QSIL 0KW«IS-«» 

(244)5 §1 SKFB S§Sr= 7IS 2t "I'SIZWI AI3 D=Q. 

Tqoini °i7K|i= 3° TflOl E bH^ El£!(4) i^a ™g gX|-(24a)= 71I0IE fcH± £1£J(4) 

5« "3*01 T ESDI EAlI 2diX1)4 ^ §1 S2!°l 2SI01I tfflSQ. 

D ( o'kixnl II ?SrM(2tl5si HIE ifolA1(82)2| ilfllHI »Ef Z,K Slffl^Oll A1S ifflBDj 

Sfofe d Ai4ofgz°foifA? ^owl &m% *mzm me. srew^u a^aoiei §5^01 sni 

3#E!E1= SSPh a^t«D. 
?B»i 7H-"ISM 9itH S ^ AIM Oil i0€ 9j§ iAI SMOIAI, HIE ilOIAI CHd =l| LH2J 

uiisoil ci^mEiioi2i msmm ^ sjq. 

Snk^niS BbSid e 640HA1 la sraoi.a= «i« a^0)2i oksioii sif jraos 

Q. 

oiqji ij o\=*st hioi ami « 01l°l HWRJCDNAi. HIE ^HIOIAl CHi!, ^ *M2| SSi^-- ( Wa 

-oS^Sfflni 5M=8m% °in rieiAi, e Moil eais am boi. "m(2) lhsi zr si «|r 

5HS 4 SID. 

[>§££, a 0101 [[fg MVA-LC01 MZZfc i«fSI «St!D. 

Q«r3l5 ^M(tt SOI 5^h £1S ^JJI)S ^EIU (spinner) B«Q. 0 

I iUa Ticloi wwariSi aa ^na chsw ^mie bb ifflioiAi(84)7h e 64oii eaisj d 
ia ss-^.oii s«sd. 

Qg og, gEIOIDIES 01*013 ^ g^5|S 018101 S Otsf ?IS fe h 011 «SSD. 

Q ooa' = 7FhS ^sa ««MA| IftlU, ^a S2§ OI^SS ^§21 UV §011 °ISH Sfc'i 

Sliis rfe£nir«iaa: 01 SaT oibs ?is akjim ?asa. 

^o.ni ahHci^ omw n»aa tiioie hi^ Era(4)(ni dc 30va no\^. 3201 e^ian, esi°i uii Efe! 

s! iife. o"! §afow -^mmw m zmlih iimm 21*1 airDi7h smaci. 
ag£s, ^§a a&^MAi °jj§ niiaa asoit ess(BB5 + xv* »)oi m»aoi mva-iho^i 

8v#(b§ loixi rS« ueSsd e hS, io, m ais2i 2^ is ^eiioiaj 

mil Stf «5of SE1 ga*K71EI01l SJ^ ?3.^(3 a.^l'a= 4*1 S9-3(1b) feKHI 

aSf ii! kid /aToiAT(84)5 aTssi 1 s»*si *Vo. ^01 ^ io^e st§ ^hoiakb*-) 
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£ E 6S°1 3^2) E!S(2)D|I OlAigCH 2{Q. ±101 A! (84, 84 )2J 3201 2CH0|SI£! 201 81 

SICHIAI 
(HI Ali 
01 =H 

g .A. OJQ^ 

a^7wi D -' w^mkhial m% iBow(«)b siai^mm a»«hH ssaxiy, oi.oiapi. zji se^.,^h 
oias SUi "»2i iia sa «e iiew^ s3iBMt*K>i ^ so. 

S*K otaOl 7I5. H 6fW' gEtgOl :CF-on-TFT ?3MA, »a ±HI0|AI(84)= Z?H E= 33H 

S°j'ia §E1#M ¥S5£}^S SjgSKJI A>2SI S«S:.4,2iP-. 

7«Q7h «7I Oil 5! 3^0)1 (XI Ai, 27H E= 37H2J i§ iilOIA|(84)7K XjflOf' S«tl= N* 

SaftfewsC oi oiaoii. « •^■piJ9s , :3W2te'«nisi'«!^ME-xia« asm 4 aa. 

1 7* 6 ^AlOtl] 




mbi IfflS HDi a*r ai^Ioi sSfoto. skoi hesai. sa^s uv sahhi sm sea 

° 1'2J3 P^S r^SO USM tSoHXIS S^WIE DiSEIIOI 3R{S0I □ ±MEIUI0I20I WiSSm SfeQ. 
□ HOI, §B ^E?|- Ett tf^'Cfe OISOI 2iD. 

. . iaoi 

SoDpflSwa ss« *hs jf as °pi s= asr^ew ^ehwiai sinois se*e« stg 





2) AiSH &AIW ^ S!Ch 

a SAIWIOfl OKh °4§ gAhSJ SAH10I 2^£g *S««A|^ MVA-LCD1 gf 4 Si2, §101 US 112, 

slh ci±Maioi°i ms^oi %>mm &=d. 

01$, S. 66-68bM SSSI-O) ^«MI§ ASttQ. 

E 66= 1EI01 2*r AI^Sl A^sfe LCD°| 7\B =?2w UEMU. aiS SW(24a)= #E|O101l 
5Elil|£S j2*£|2, S3 °J7h A|2J §Ah gMJOl E«t 

E 67a= SkDI XBSQII UV ZEACT °!7&IOI 01 M S%*6[>= 2^WI °-i!gS(24)CHI 3301 2)^1= fJH| 
2^a5. €1 =EISM 2|I. ^KIDI-baa feE, ^gfi(24)WI°l 2!^ S?=r; s uv £ Amm 2)SB 

a a. 

c 67b - a 011011 [D-S Sfe 1 - UEI-yjQK 2^(3)21 2^(26)21 °-Hg g^3(HI 

oi feSiAi flSsdT uv s» jfia afl! =eiim hum asoi s« §E3 ai saoi ^ 

g#(HI °!?haoi S-t!# :0ltm 4 SICK 

IJIoi StD S !gl(24)0ii -sSr a^Bsaoi a= =a§M£i is^i liei^d. eai 
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s mwh =eism z*s ?*ei sea □ hd. aastsa-. a«s lcd7i ri±iaioia= a*. 
LiiMaioisi i@hoi ssso. 

n. Rfhi= a fdioj LI-END §15121 UV 31 *1EI01I SJSH iBIli 2f0l 13 a= §?(HI, E= 

fill 7ieoi i iSiwaE. faill imsmwimm msoi, lcdoiiai ciiRioisi 

?= D. 

s. Ai iirdiriiiij neci^-ai,-™ me- OfliSIls Efe HI-OfliXIN fflrCHSAI. 0111 13, ?5feS 01^ 

Isa^ims^^ sftHWi,Ahsp 4= sid. 

B flAIMWAI.'lWMXM «3«3OTS, 01 OlSiOli, £71 flAIOlS E Dl VASE, TN EE, E= IPS 
2E2f g-g. QgRf AI±B2| LCDWI 4= SID. 

1X11 7 gAIOII] 

r . 00 = c ens *hx*ini s> gj-ra°i n 7 ^AIMKHI tOE- ^3 3LAI ' §Xl n 315 o@§ £St!D. 

xh°i §1 stfi hichsk= grtsoi assD. 
Sehoi" acre uv soi sakichoi: wi iihsoid. 

c Rq:= CHHI0I 7Ff * 4^1 DKH SEHi(86)0fl TFTg Sttfl= OlSilOl 71 5(88)21-, ^fj 24) 

oHof* 5(8lf fell -fll «0TS SSElS S ## SHf ^-7,5(89)' #011 OiaiOl 715 

S?) S2i tft& hois mi era § Eaiej w± a°>oii s^sd. 

:uo( *n(0El a a**)' s)(?4, 75)= DID 1EH;£:(86) &H SSSD. EH? 2XI(74)S| £3 EOT= 

##m asm was© sia» li^-iimi 

*lb SOI ^fetHSD. 

ohw «tloi ma H u*f0l 2§a 3?, DID gEHi(86)2| 21^ Oil ^xlELI= EH ST 5X1(74, 75)= 

iia'Sii . flaw? "isIa! l« naoi oia =al^(86)s^Ei eh? 5xi(74, 75)= 

AHS£!(S1, S2)0flA1 1 3 S¥E1 g5 3171 3D. 

r*tH «sm 5*>£l »i TFT Si i»7hS«£l= DH3 3EH^(86) feHHI EH2f 2X1(74, 75)7f « «EI 

Baw3r liiaiirawffi 715 4-o« ' «aa= s?, aji-uism aznr * sad. 

Mrni. EH oe ^1X1(74 75)- P^SaiOl S^°l ^S^M ^gEIH, . SSSSI HHtfQI »2| 2AKHI 2J 

« 5.a * n#f§° £ 'jSii nsoi'fim Traa * sin «!§ sxi s« nn^°i lh^chi ^oisia.4 

SEk it »«5l oi«anm?*o a« 3X151 §B1 *X| .E=. «4 ^XIS ttS«K3) »"»BS.«»h 

£ io\ ti\Mi\n ^aoi^i a- ^e- Iss^ei oisg 7ei?i 9i*n s^si .tfWfe 2 
e saraoiD. 

Oldsi rStfS te-EIHISS tHgs KM, A|21 Et) ^ SID. 

s^o, F|io( j,5n(74 75)71- 0K3 ^2Hi(86)(HI *«aa» 01*01 ^ 4 SID f . 

Pp^ Sjq? =4 W EOEI OK3 3aii(86) .-£M SSI 4 Sl=C1L 0111 MS, TfOlM J|S» JH| 

^r74)^ s^a Soil Bii aa« a» sssm, Eaia sem eh? axi(?5)= Eai°! mi a 
§w %£m ikim! k& §s tui Eiejg gsi eh? 2x171 sis ^ sid. 

m,= sen EH o t t;it|(75^ 2"§ 3EAI S*f HH2| R(5}4!|), 6(^4?) .5! B(§4!|)2l ^ E!^ 2^ Oil STS)" 
2MS'onS»'g a S3 ta -5s iA SM-UM2I 1W RSOI «0IH= S^tKI.SlOIAI, 5?S §101 |f 

f rsi= B [HstbV atHiTor itTlsoi 4 sin, 01 im, 715321 ais ahjiwiai 1 

E hhT^ Sffl^ ^ °'L^ ^01 °a?ID ? 87E E= 88ESI =EI§M 2121 ^01 «E SES) 5i 

sr aaxi SiD. 

*bsics sol iAI-QH, OHU EH? 2X|(?4, 75)71 2AI- SOU SltH Sj-gSIE^ «l= ^SS IBS 
f^o?Q I w s a SB HH4f S! ofHHtfl 7 S§fe Stt)= SAJ irMWI 2JW gAIOII 01*5 g 4= Si 
"or&SOr*H§a^ fl. DH° 59t) 5ti SSOI i SID. 

78-20 



^2003-0019080 



a xmji =Ai(Hi *•&•*•*! 3 nas aa, oiehwi ssas ^soi nsm 4 as s° n sais gs 
g «a»w "wsfe afioi ■ # Isisis^Whi situ seoi 01 hi 94*121 iu»s 

Ssi* B2I S£o? 21Q CH? ttl , EH°f 2*1(74. 75)S S|*H ^5513, SBM AhSEIS 

^.Sffii 61 ia.'i4^a lis Sii-as i Wi \w& aw (74, ?5)oii ?isis 201 atj 

IhEm* flwife 3S5r5te«iaS. ■§ .mm Ai^as sai §01 ?iais «sm MWDfe 5? 

s^s SHU". 

a ^AjfflioflAisi 9ia iai 3*1 iny= 01501 sei ^eieioii 2j«i 712 as s^ona eeioia. 7isei 

KlWs £*&ln 8B.I)4 IlSOl 2SS 3* EH 3 3X1(74. 7 

5)5V ai-s*is ?soi ass 4= sip. 




siait ^"sorsAjafe 5ioi i mmi Zm* mm*±wwve-9:im «sm boi hw= 2 

Oi ElStp. 

[si 8 ami] 

nsog £ 70a-75g »2*K«"* 1139 HI B 4IAIHH (HE °4S "JLM Sxl g □ J3I2 S«Sf JgSfjj- 
r a amm* VA S= LCDS) a|S2| §11- 3'fljShc BBW Stt SOID. TN SE1 Algols SEH 

01 eraaas aa. 

t*o, dohl 4TEH0IAI gSS| 53(715.^)0)1 CH©I01 4=*! SAW SiaS VA EE *!S 

IS SflMAI TO H = SQ Q I *s aegKEi aCK VA EE71 A1S3S SATO 

1° LHAI 5° 01 a. 

°-!ja ehWoi ^si Alias s^, si^toi ^sas 2jhsi snteioi aroi f^aiL 01 zjh 7is 

=-MP§-«SQi %l£fe 3° SAfe EEliM 2401 ^OlAIS t* Stf^S SAfSD. OI2J011 

maoKHi =Eiae 2tS ^S gg£3A|, OW^M ^S3S S30I i^2S SISSQ. tt^AIS SI 

^ V™ aoi lis^ ssa s^aoi .on soi^s aaraom, as chLis aiiew stf^s si 

ej-oJ"ig(Hl AH|/3# iAholS gUSOILK 

ninixi°J ti^is '&ahai=j|t| ovq A 4 /ja-g ^g£SAI, ^4°J ^g gl StWI ^ 

-ofef W° 01 1° SOIgOl gl ^0)1 »7| UHSWL gl §21 A^ShS 

201 B|WH3. 

TH t[ -L-?L be ggoj gl ig a§ ^AI?IS .SWSSAI'i sBIOi H*tttOI 2'D. OIS Sti 

«■ HM>Tflra*S siiaa sSas »bissai. gi atoia -m'oii 2isn *sas pa 
Hoi 13 &5a5T SaoTaolfi •? aa a^ s^i iss gl [HS p s ^ »^oi 
sows oigoi aQ. 

SS Sge?0l 1£I01 H^CHI 2|^H §7iaS 2^2| SHIgg E 70a H 70bM mssw ^sttp. a 

Tof^lob^ ?R^a *3 1 atea 2^21 °jg^ si^(2)oi sotAis sehi ueihid. a 70as 

iSl-i^larSs rill iil 3s ^is Twxa ffisi^S s^o) »w*aEra Sztj. » 
iXii uis* aroiifa i&(l)si Te^wi as%g gAK24a)s uti a^ojei e*a- ^ mi ei£J(4, 

LH¥M «|tl 3AISQ. 

ojjg ^Ah°i i?i aeim 2*oi mi gagoii sisb esihiai steri(94)Hj avss gows |^wia 

3§ waffifHiAl 2g iuAPh 01 UllStHI, 2!g £AIS ^013 EEI1H21 NS 12- =1^ 2- 

^ «L» i "ep aw 21 a3Tsi 2j$n go»&s as st^as soitt st?a§2 
§&(dZ nraSrs 7a3"s/JB H ai& aoi W*-? lAPh opias ss, nts a^o^ aaa bi^ 

EF2!(6) Ah0|2| S^OIAI Oi^-S ^S(X1)0| ST4Saa. 

S^CHS -SfelShES AHI-^OI 2.AGIS 2>°(HI, S SEIOKHI 7l^aS SI Al °4S g 

BSJOI 2SaS'3?- CH^= i?S(X1)0l a*f -ssoi oissa. 

a ^AIMMAI, °4SS0fl »afi!OI 2AKIOI StOlM StJefS 2?- TFT(16)7f ««Elfe CHEB 



78-21 



^2003-0019080 



%S ( °BM: *ioiii Tl^s a?i«fi ai3i oia^ aTtuhi, tftow 2= saw as amis 2 

E>(Vg(off))OI =7^0-. 

f21 71I0IE «°'fVg(on))OI 71101 ^ BjA £[£1(4)0)1 °!7|-aS AI^IDfl, Eai2J a2(Vd(on)= a)OI EaiSJ fcH 

i erafeiTa^"; m 2^m. Eaill a£r(v5(of f )= b)oi e^sa. opiai. uuibi. 

n\ Jim. ^ot/Vc = a/2)2| *»30l SI 3^ «(HI °!7hSQ-. Etf, ?II0IM 32(Vg(on)) 1 
fis-ii , OHM" #51, 01= 713 SSf(Vp)2| Si ^2| 1/100 OloKJICK 

°I21 fn LHAI (3) oHHIAl 320|'2!7ia= 3?- *R(3)(HI 7l§a= 7« 2£I(Vp)S TFT(1 
r ^k" vJEum o^?Xl3l^ OH 'S-S . TF7( 1 6 W H 0I2|2| , Qfi 2= SHOT SJS AI7IS [H?Mi 

■S?ra sSS^aa aerSw =7kr= Eaie! aatwoffHS."!* a*tj)wj agrafe a* 
okol Si, a^feS e*S>a »«aa ..«« ai 7^ as oi^.s wixdsi ^om 4 a- 

Q. 

b|$, a flAINOf t&S 2AI 34 S 3 «S SSI MI WO) ^ill^SS gSid, 
[W 8-1] 

= 71= a oflO)| [[■= °JJ*| SAI S«2| Kh«S UEftSD. *K)I 5«£! EMS! tHi Ef=(6)2| 3| 

sW oea m«(Msi i sains 2ttS«oia. : xe ■*!*». *oi.5**i wm w± Emm as 
sK©ig si lira -ifa a=(3)2i e*l saa mi a°j(6)2i B¥ es jboim tH± 

tftei ii s^wi.g^aa. 

*SJq J B f SoBt1tos oTwa il ^21 71521 aai lawi «aaa. §1^=2^12! 

oiaioi ?i»2h rat? 7iss ass nuoi nsazm.MS atrao. saoi 2*r§ siroia stra «is 
s 01 2Hg im lhs ^saoi SSSD.- 

□S2| ^Al oHHIAl, ?!1g0| °-i)g HiaM 3S0I 2!^©Q. 

(1) 5m^60H22J TllOim 3SKVg(on))OI S±3AI 71I01M b«i S(£!(4)0| £!?ha01 TFT(16)^ £ #EH 
M aEf 71I0F ^sl i c = IW01Q. »I0IM 23(Vg(on))°l 2!7> AIZ^ O.lmsOIH 5IU2I 1 

Xoioi *r *aiaM "raao / =as ^W^s i6.7msoii>, wis ass 16.7 - 0.1 = le.emstHiA 

rff >-WS =>D . ^Oll «sTvg(m1 91 (off ))0I S= 71101^ tHi BIS! (4)01 SAIN 

E^ 

(2) 71I0IE bH^ aa(4)'0f 71I0IM PSKVS(on)- 18V)0|- H3BI=. AI7IM EM2J aSf(Vd(on)= ±5V)0I E. 

a& tHi e^Rg)w Ta3ra5, a -oia si as api on Eaiei asr(vg(off)= ±8v)oi °i?ma. 

c?t\o\ 7?°«-fVd(onnOI c ai°' B)^ Eh2J(6)0il 217ha= AIZ^ TFT(16)7f 5 feWh afe 7II0|E 32 

(ft<i)jor83E{j r M 2m dSD S boTaa. e wiwiai, Eaiei astvd(on))s ^oie 

0.1ms21 Sfe'D. 

(3) Eai°! S2(Vd(on))°l S^2| S^CHI CH SSI'S ^ S20I SS. a^(Vc)M 2J7^D. S Oil (HI A), 
aSS Vc = OVOIEh 

onsi m*iSL c 7i(H| CAia Sa. 7|s v 3Sr(Vp = ±5V)S 30Hz2| ^II-^OIIAl =11 a^(3)0J 

3 Aiewi, Eats as(vd(off> ±wyo\ Eaiei aei(6)0i 

Ol^iOfl 21511 c ai°i bH^ EF2J(6)(HI 2J7EIS =!S 3^(3)(HI °J7(-aS SSiMQ □ £S 4' 

S i.w &x)21 =EIHe Iw/£S SI ««FS 32 ^2!7h AltHIE ilSQ. [Q-EI-A1 , 0101X1 Pis 

aioiofAf altHi 2ioiAfs : ot^l ^STxnr^saxi sra, *ie^ mva-lcds ^sw 4= 

I IEMQ" eV b OIII [Si TFT(16)7rSSa= 013101 715 #1 UEftfiD. E 72b= CHtf 715 

§H " Sim . bTaWIM 4« a»?f »«H= S^OIIE, Bitf 3^(3)21 5-CHI Si 
^ «w WTKita)^ SeTchI r»IJ im 2ISI Zj- fcHi Eh£J(4, 6)2| SS 'BWW 4^8^23 3AI 

Xlxr§=Q K 1 TaoTsATB Bai raoL Eaiej bHi^ej(6)i a^(3)2i .E^oiiAi 

waa= oi^s 4?*(xi)2i s^Aia 4 2iQ. 
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[Ofl 8-2] 

r- nos *^*Lru s rai^ a M- caoi &oi(6)w e£II°! aST(Vd(of f))0l 

™ Jfaurtmi %m**iv»m'iM ™= i3oiaDi=2f t!D. £ 73011 EAIS » 

onicit sc* 01 i^M sioilAi 2" 2 #011 W2I30I 2A^£S^, SflS LH2I ?ff t^S^OI 

Sffirf n~™S"2l* MS* 5° EPK6)S [&& "4(1 SS}(3)2| EWM 2i£ Oi^S ^M(XI) 

EOufSi AJME-CH=i $S(X1)PI ^Elfafe iKi WEir 4 SID. 

[UIjUOI 8-1] 

c ™- hi 7i)(Ml S AH »2H2I ? § rn-^m LhEHdJE]. E 74WI EAIS Hta] SOI, 322| £Pli:7] S£f 

lirJiS si aioioi iiabTe SSisf 'ssw £isn oWs *»<xnoi resin 3&a 

£ 75011 AH Hf5l-~(|6|. '*I2I Oil MAI Eai£! SISOI -Vd(df f )= ±8V0I2 7|« 3201 Vp = ±5V2! 3 

TiiniE *i°>rvd(ori)) = 7l^a3"(Vp)0l-5V0|#2! 2°. S*lfch£2PrS0IS^ if 4* SJQ. E 

.3 ?i'§i?k~(vpFEaiS' a^fl(5f))2i.?fE7f izvoies as, saw soiach 

[XII 9 A! AIM']' 

noos c s-^ohOt a s-«£| Hi' 9 MAIWIOU 'U^ 0J !g 5A| g*| S! 3 32 STBS gSt* 

R s e 4!aim^ &f^*K"«5i^^h= sttieoi 7is-AK)iooi$ia «is seai smm a 
S'ala -"r«B6i asoi efrTai Www ^ *wm" ws*aa. 01201 situ ats a 
ioPiigaEi. 

spuoi ohjh ff i| x^ioiuh £™ -SS'SI-ajgOl g¥ 7ia2h*^ 715 AhOICHI BISCH73 TN S£ff 

WfMtesaw^ nog 

wgoi SAiaQ. 

s n TajoiS 201 aoi^i s£ a^i -s^m -as ajss saw?" »W5H aizj-oi ieih □ 

■npjQP as*t 71;=*^ aj^m ttSolS SiMOl 7IS AJ-01 Oil BISIXIH, 01 IfSfc* "'l^tl SgOj 

I'fi §1 2§ 7ilbT Sfflaaa 01201 ^mm assraAi §& ai^# ewaih ^ 

S1Q. 

c: 7 c° oioi 7)w -lifts Al-SShOI IAI S*l°l 7H^! ^SS UEhSP-. E 76^ SEi ™E1 
««rn*nnf nSni WM1EI**HH *) Still TFT(112)7|- ^ S!^ S^(114)(HI SSSD. 0I0IAI2) 

^api" eP' s"7i5b Hi aas oiaioi ?mms\ i\* s«a baw(102)<hi s^eih 
onaiimv cmoioi ths^oi =5^is oiaioi 7ia(ii6)aa □ sfJii sss SBi §e](cf)^ ig^i a ^ 

SShTS ( » iMFn Uf 118 SO CF-7 SO04) &0I ««a5 BMf118)s CI^MaiOl S^(110)0ilAI 

S^nkii^ ^ r ^ )s ci^laioi Tio)i lliae ^ ms.* bm Eaia^(ioe)7i 

ixffif waio! %(ii6)2?S 7TatiM)S ^si^Aie oi^oia ? ^(^§xii)(io6)m it*i Aie 
sua a. 

tray ohw SA i xmo. g S g una HIS, ^°IS iAK^EI— 0HMqi«£l 3^011) §1 SEI 71 
5w a c?™ IC «KP §*f s°| Ss SSM CHSS E^.CK 0IM SOII, g SSOUAI 

Sikil 4 «i sirwi Sa" a *Shoi Aigasai, n^jrmuajj L^fi"^^ 

IRVTJV rn?l- CH*^ mi] SE] 7ia(104)0l ^ ^(raein seal; 106 1 goH A1S S^S 

sfSs'as 87IM *5ia !:% i(io6)oii ^ga ^(eaieiai -usm s?ia liai, oi g?i 
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s2L°wil SSwnrSSefii 2JQ 01 3Sf ^SffiOS CKh 3EAI SflSl Q£KI0l dtt( 100)01 

lofel f'^UlIse r Bli§ 4TS17I lIHilE C^Ww <SU. Vttft SSBJSO, 

nia»|. «iw §□ 23 7|£g AFgohS «IS IA1 '9X101/4, 2 MS*I= ^ S(106)pJ| 

la siffi alas sfiSff. ckfaBiai essioi s£(io6)2i *=mai wato. 

r- VR o 253,0, w*i =*°jt*rHIAI AhS £1 £ 1*3 3 4= Al £ 01^0)3 4 £01 At€EI= 3?0||A|2| Sfll'Sf 

foil 1 1' ( fcf 5ef s Sm sseem . maae p^itaioi 0^020)01 assp. 

£ 77 2 78011 EAia mt SOL 42^ ( 120)g ggStS VSfll (126)011 SES 5 ijJL'iSfi! . * 

g oh^* ( 24)oii sstr ^tetr «s= 3S£HHi 21*1 ass sswi nigsh= a» m\ 

3imS°5?o Sf^ni "I qfL ^SfKIKi «2| 33iU S g0! 43 2:4 l^f 

026)°eI ™S(ib6)br^ii ?>Wl)95ja^; »k,S* s -as ssoi maawpi tins 
on, oi= Hiss^dia. 

on naspi • wi, b tfAiMM/d. oi-aitHi ass's 4Soti 21*11*121 snaoi «hsq. 

en astv :?M=*h xsei retT IBS «*l 012151 Cl# e^l LH21 3011 ?m WStm 4 2i= 4X171 

Lll^f^i aiwWSs -f (io6)oi far* ^ ^121 ess iKian sk=q. 

ff, aU 5X1 ^& ^tf III llUlAl m giI(12B) IS 4 (10B)« gsaAi?i= al 
7?7 Z & *> ji^tst IIS- g^l 0I£I°1 PS g9l<HIAl 32 E|3M ?>S SOU 2|S| SSSlp 

SomHo. 3« ag^= 4=xToil SiOlAlE, □ 012121 CIS §33 I & S^l^h S^ol 3 

Ihlf S^^^n06)°W 3tA 4 2iCK ^, SStf ^Ffetl- «£21 Ih§ g^Pl iAl &0I 

SsSl'iilsjViS H« 012121 OS SioiAi 3£ 1131 ^ BH 2|t| SSa(126) iS? ^ 
ri06)S}# 3£l-AliJ.4 2ia. 

Qi«MfV9Kt cf == ^ ^(1061011 ylHSEIS ©33 4AIS 5J01E USS! ?lseJ- SSMa □ Z 1 S33 

Sf-L U1m o^L a? % "feti s^oi reuse -ids B«aa q a. .us ^ 

cmiw *ni nu-i *=>Eh§' =OI ^ajEIS-OISS, Sc 39HAWP1 BIDS- *(H 3S4 B^IBJ^I D | =M 
iAtlz^? °j!SM W*l= eiStfOI S01AI7I US0IP-. 

rd^ 7121 &2UI9IAI St- » tm\ *Ji?\ 42J^ 2*|2J 3^21 LliSaiOl 3^ 21^011 HHXI 

I aAffl- y 3?lll "5 9« »OTHS. E>§ g?l SS AlgEI- 4X1 (HI ^IS 

01 SSfllSKJI 331 4 SiQ. 

m 3-saa- reao- £xi »s aiais 3s 3iiAi?is 3 s±j gg^ 

»6.5^aa ci^&Toi s^e ia*« fiaaa: 3s 7121 ^^ai^iai *hb 

llstt Sew: IaTI Eii 1« at A«sfe saaoi ssbih.'oi 3tH! 4 aa. 

fc\ 0101 m -T-Lrdi zix "Til ct!= 3 ^5 "XHS a a= 7)21 S«2| 3 23=1 ^ i^S ^42| 

aWKaa TaoTxi? 'aSu wSan iicHS sssa. ^2 ?H§e «sas 3?- 
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crisis jssf3& a aw?ia.WB^ 8S 1MS s ^ * a * M 




1 Sfa flSSa. -la 35oi1K.i^WW«ii Sw insane 211 

[0)1 9-2] 

^2£»> M«a -e>o*Lj= ohw s*n° M 9-121- °Apy &@CHI 201 SO. SjOit 380nmMQ 

IfflSw^WlMJaV^ wSdir iA:Awwi man. 

nnaoi waisT* °4S2| 1^ HHtm H2AI2 3E» SSSttD *TAI 2J 2|SHr S2K 

fi a PL *^F„^W3^n^i. *2nV xSiAini ?AKi°;n . «!S sami CHgefe 5m Sir 



[OH 9-3] 

a.^, «*o*l- «g *t|*g Ml W»'SAK* SSWI °|«| S01SO ^WtS*l^ S 

ljh?5» So* «S«» 35 aSanK'iBtra dbww aa. JWM3 s^2i w» 

/Si 'Si? Ah«5 fflq0l'ji5lB i 350-600^21 US 8121 

350-600ra, 103 B«2| BSI *atWHW 20d0mJ/c^OIAI^, i Ehe! *52|.a2| ^^ITOI 01 10(HI 2|oH 
lOOOmJ/ctn-' 0l*hS £171 mSN, H*aS!0l 2SS * »D= 3101 WWSCK 
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o«g iAi =sbi h±hm gxiaoi p^iaioi a^s^r tusiisp. 

I 01 9-4] 

?»--^> 7fe*l- *JS«r= •!!§ Wl 9-131- SAffi!- »EW 2|t| gOISCr. HSH3AI. 2» 

M B^ai^'si ifg§o7 EhSJOfl CHSKM 2000mJ°] BI&'B39 4=X|(Three Bond Corporat i orM 

L = S 5 5 ni iian « q E 82a D -' 82b(E 82a= 7ISS2J 43 B8f£3 30173= fetHl UEH-HHv 

^ mjMM Ml 5ia~#2l-flXI £- S »H8 ?2 *W(130)& ^S^SI ^22h P±»iSOI 22! 21 

8 ™s§m ««siaD.l ^« ?2%3o3i)fe ^ sbs areas ^ *n 

I =i33 afiSi oifecJsd ™P±saioi ,ge«( nojsj ass sttsoi 7isssw lisp soiai 

atl lft "fflWsakTajl Fine Chemical Corporat ionOfl °|5« BSSDSt SttS SSM(Kyontsu 
Chemical CoJorrtionM °|*| SI2S!)1 §XH(dott insOSKH SSPSIP. 

3*5*M ttwl ffi*H3tfl Slot 200-600™ E@ 301 lt«'J H o^£S^ 

gad " aaa ! ft ieaT §^.=stH a±.Eioi .«»eio) p±saoi a±s^ swap. 

[Oil 9-5] 

I -xi7 ° a=ilAi a&e&p i raw eais utairoi, mva sesj ei mm\M. 3£tJ 
5Jr 'hI 3 Mni "=Sa i alSs 5i%oraa. p±saoi ge.(iio)2j -ass sraoi ^issoj sag 

ri >-=ll AioT °JtH ^° ilHIOIAI(Nippon Electric. Glass CorporationOII 2|o» ffl/ll 

3ai^d ^araiAi)£KStjl bibbs- a*s*ioi saaacr.. ^ *»2i ^oi aef imm 

71 BO! X g'£»iy "sip^i"^ 5ArEI01 §§7 
□CHS iA^ISHll. 

IIUOI %, aj§£| II HHtm USAia S2SD WW 3S0I °!^£l= %V.p\W£ 

[SEH Oil 9-1] 

^i-^t^ *^5i= sua stus on 9-121- sAi*t- eraoi schsd. a^itt s& as 
» V«Isj3 aise Sq mva s"=°j ej biuoiai, ^eoii= chilis as sseiai stst 

™ai a**S^ 5oii inWaaii. eworJa?rs a?i?i 200-600™°! 901 -^ibm ststt 

a^5|"^oi^g^s|OfeC^6l A>2I£!0| SA1£IS1I2- ?HS §1011 CHS6r= 1^ 

?\ Waiter sots ajg 3eai s«i= =sa a^Eiwi gxiaoi q^saoi ai§7i a*iaa. 

Wl 9-2] 

tJSS>= °4§. EtTsS 08 9-121- SAKJ- &B0II 2|t| SOtSP. m\£ f 
f ^SDAIB sSsglfe 83HAWfi tHI^AI ^AI(Kyoritsu Chemical Corporat lonOU 2|o| M5. 

BP» - ^'011 AJgaSP. 

mvas s«-aoi ^ai7FS«a ^is^foj ? tin 21*1 ana ^ais dsoi ssastn, fisp aiss 
01 wHaaa #f skhiaT f\l^ seoi-tiaap. oichai. :h?is u7Ke ph^wi sibi 201 
»^Ta3 raia r^Swoi^aa new *4siso. ^eiii pal ids- swi 2oo-6oonm°i uoi ?\b 
m^w a«Is*Er of #S sAraaa ? tfoi gsraaa. 01 §ai on 9-201 ai. nsr 

3S!£2!£E12| 301 iAItlSlP. 

n«Boi use %. ajgsj §§ uhvs nsAia 5si «saci wxi ssoi e!^ra= 71521 
SiasoT awa^i "xaT§*i= =sa a^poii gsiaoi p^maioi a^M7^jo»sp. 

Oil 9-1 LHAI 9-52) etjg JEAI §*l(H|A], Piiai0|2| §2^^ SZ^ P^iaiOIOIIAI l^aAl Sfg & 
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oi(ui ij ulql a-oi b agon wek gaoi a*ttts ajsskm 9ia2i §1 wtjoi sgEiii, as 
aISoi Ichxid i i# . sSsmaS- sb *a« b*ai?i n±mm\ Sift 4 2!Q. 

n-xliy TFT1 ?£S SAI gflS TISolS SflS23AI. 

7iB AroitHi, ir as wi-siti bbeHe »» ?tew'aM» 0 ^ti 2132*. 
fpret iTtl * s7£s «m >mm zm= ±® 

5ET °!7|- 53 1 ■: Vg > Vd(dc)=Vc, S! 
SgTSPI- 22! '2: Vc > Vd(dc), 

Vg: nom hH2 EEJ0I12J 2J?h,SS 

Vc: SI °!7I- 33,. S 

Vd: ESiej tH2 EH2J(HI°J °!7h 33(^1^ SS). 

n-xHS TFTg B!S SAI §x|& SU2©hS • &S2SAI, 

715 moiol -B as aw'-am stJSLi= str «s# ttf»^ ais** si^he ±aah 

sHggo,, 2 o,g o, 7Hrte S o> 7^ SMS WW. ?S Al aiS -Else ^ S!/ 

1^ IE g*f# 21Sfe 2S 

a^'sa W^hSTai stsi= °jjs sai SaI°j sis sua; 

SS £!^ 22! 1 : Vg > Vd(dc)=Vc, Vd(ac)=0; 
3« oi^l- 22! .2: Vc > Vd(dc), S 

Ser2J^22J 3: Vc7h Vd(dc)(HI .5St«A|= Vd(ac)S OMQ Q ^0h2, 
^! 5, 

Vg: 71I0IE hH2 EI£!()II2I £!7h SS, 
Vc: 3^01(21 £J^ 

Vd(dc): EBB 2! tH2 E|£!(H|2J S3t^^ 3 
Vd(ac): EEiiej H|2 5ffi!M2) SStiHP 
3 

n-%m TFTs SIS IAI «l2Sfe BfiBSSAI, 

715 AHDIWL m iS 801' ^loB StSIS St.* 7te^ ^SSfe ^§#§ ggmS 23 Sh 

^71 »J|§#01I 5»SS °!7ISHr §^ 7hfe^ SMi ST^KM, ?S Al °4§ t*WS| =EI1E ^ S/ 
^S ilStfi 2§Sfe 2S 
g 5*^H3I , 

Am >qo,° nhaief Srs ^2 °l7h 2^ 1 0il OICHAI 22! 2SWIA1 6T7I 2|ge(HI S-'^JL 

^7h'22 ! 32T EWIMAI StJEIS ^§ 1AI Sxl°l Xil2 »S; 
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32 2! 7 1- 23 1 : Vg > Vd(dc)rVc, 
32 2^ I2J -2: Vc > Vd(dc). 5! 
32 2!7*23.3: Vg7|- .S2HCH Vd(dc)0)l 
*l 5, 

Vg: XI0IM H12 EI2.KHI21 2!^ 32. 

Vc: SI 3^CHI2J £]7I- 732.', S! 

Vd(dc): EEII2! B)^ EE!0|2| 2'7h 32(311 

n-iBa TFTM ?>= *!§ IAI 2*lff WI2o^ g«!££AI. 

715 AhOltHL 3 SE= SOI 2|8| StKI^ SSi ^ISIb ISSFfe 2g2h 

ai-ii nv?H£|- as- ^oj-.!0!7|- 53 1 0il OlOiAl 3 St 2J7f 23 2 tKHIAI 271 ^§#011 2!7f&IH, 

isi tmM i&r%mzoi tt °$w£. w\ mi jys*j gets-. 32 23 421 5*1 oui scki 

£ 2<S 3EAI §X|21 392 'BffiJ;-' 
322!7h23 1: Vg > Vd(dc)=Vc, Vd(ac)=0, 
32 217} 23 2: Vc > Vd(dc), 

32 2!7h 23 3: Vc7|- Vd(dc)0fl ESSHAIS §5. Vd(ac)= §*t QSO- Q £0hS. 
32 2171 23 4: Vg£ 224101 Vd(dc)<HI .52*112, 
<A S, 

Vg: HOIS tH2 EK!0|2| 2171-32. 
Vc: SI 3^0fl21 2171- 32. 

Vd(dc): EEII2! bH2 E[2!(HI2| 2! 71 5°f(5|W 2M). S! 
Vd(ac): =312! H12 EI2!CHI21 2! 71 32(211 2M): 

M 3ftKHI SJCHAi, 

271 7)101 e Eh2!M2| 32(Vg)OI &2301 271 EEB2! B12 E12!CHI2) 32(*!^ 2 

5) Vd(dc»0)l 5sf«AI^ 2°, 271 2J71 32(Vg)£ 271 2>71 32(Vd(dc))21 SH*IXI = s«S 3£AI 
2x|2| B2 S«. 

g=?^ 6 

3511 ItHW SiCHAH, 

Vc > Vd(dc)2| 32 2!71 AL Vc-Vd(dc)2| 2iS **S 27121 32MD □ SOCTH UA1, 271 32S 2 
71 27121 32££ ytJW = SA| 2*1 2J H2 SB. 

39 14HHI SiCHAt, 

271 7A0IM tfl^ E12!(H|2| °!71 32(Vg)> 322! 3EAI 2*1 2) 12 «3 . 
S^8 

AIS CHtf mail 27H2I 3153a-. 

271 715 AHDItHI IgEIH ^ A| 3|3. g»2| 2EI1M Z| SJ/S^ II S^Fl 2l5fe fiEICHfl *J 
°-!!§#21. 

271 27H21 31501 **** HHxIEIOl 271 atj§#(HI 321 2J7|S|~ 3^2K 



SHSiE* ^3|S!HS HHX|£|2, iME!OI2« 3^2| 532| ^S.O □ 2 
MEHD12^ 3^ nil@ 

# &&&\E SAI 2X|. 
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9 

MS. CHtf 2?H2| 71521-,. 

a^, 7!B AKDIOil H«£I2 =?S AI ?IS MA>2| =51 IS ?J Sj/£E= II StW 2§SK= SEIOil « 
#71 27H2J 7I5.KHI ZR-BHWHGl #7j -*!§SW £!£fl 2! 

1 5t»J= SAI aw. 
87tt 10 

AIS CH* f HI XI 3 27H2] 

ahdichi SgEP 7§ A| «|S tfXtSI SSIVM 2f 3/SS SM 21SK= 13011 

SSfe 9|3ft2h 

2im 7\mt ^ UHxIEICH #71 °-i!ggCHI S31 2>7lcfe 

2J HSS 4!S 171 

i stitis ajg iai s-ai. 
ii 

XII BtNHI SJOUi, 

a^| ai=o)I *>SS 53SI=- tfii EI2! #21 #71 §S HHtfl §1 2§ ^l 

5 stm= ^"g sai #xi. 

S^?B 12 

R VI tNHI SlffliM. 

#71 §S 3£1 ^iOilAI #71 Hii Eh°J°l ^01 ^gSj^S BSKIS £A| #X|. 

g^»M3 

S HtHHI SiCHAi, 

SI 51 7£(HIA1 #71 2R2| 21301 13 si loH H)^ £1-2! #SS SSH= £AI #a1. 

u 

AIS CHif HH*I3 27H2I 7IS2K 

#71 715 AHDKHI HgEIH AI °J)g gXhSI =£11 M Z| 3/£E£ H Stfl 211*1= 1EI01S *h 
SSIr 3*g#2h 

#71 27H2J 7I5KHI HHxIEIOI #71 ^§#0)1 <92Tt 2J7ISfe 3^2h 
#71 3^ g Oi^ SH-KHI ^SS E2I2! tH^ ES! S >»0IM tH^ Eh°i]U, 

stffil^ 3? #7! 4§ S»7rni3 la^^l WtHE^ ?7|8|£S HHa|EI2, #7| 

nisi 51 epi afeWMS bI^ asia ss«i5ii sia s ssa- ^mehdi^ 

IDS 

g 5t!^fe- ai§ SAI #x|. 
15 

M 14*HHI StCHAI, 

^71 iaOI±« ai= mgoj ehei ggtflHI m *«EIH, #71 ^EEhOlitS 2^ EH 9! 371 

fi= B^m a stise sai s*i. 

16 

SI 15S-CHI S50iA1, 

#71 =iasj SUtHI HHXia^ iai §*|. 

17 

731 ISaHHI 21CHA1, 
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£9| B^CHI HH*IEI£ ^§ EAI §7:1. 

g^tr 18 

731 IStHN 201 Al. 

#71 71 SHI §1 BT= -Sia» □ Sftttfe iAI Sfl. 

g^ 1 19 
a IBftHM 

#7) a* CHV«»«J £Ht* 715 «2H 2tt M7|7^ §#EI= ^ SAI S». 

M 164fOII 24CHA1, 

#71 ?||OIM bH^ Eh°i #(HI M7I7|-§SEI= ^§ 5 A! 5*1. 
21 

a itsm aoiAi, 

#71 ±EEH)I24I 2= fiHS #21 5j*J2J gg^M £^ 17I7F «gEI= £AI 3M. 
«W 22 

a ittrn kchai, 

I bz? bbsi ■Si- i^wu oisa a *!8 eai a». 

g^ 23 

X-fl 14&WI 2idl/d, 

ahi caioi fcu-x pLoioii oj St h ^EgoiiSS^ 01 EaiS! tH£ -EE! AK)|2| 2 Oil Ad iT«H£ 

s§ »n s^s □ aws sai sm. 

24 

a 14BM SIOIAL 

"71 cmoi bHX EF oi «^oj ggav 0 , gl x-lEI# tfOI- SI UHVOI #71 EaS bH± gg » 

€'M CHtHS CHCf 45° 3AHfe *IS. SAI S». 

g^25 

M 1SVH 2JCHAL 

a^i A.EPmi^ W= 5|ieh« A^j Til 01 — bH^ El-Sllf B*mE= #71 S^OI flXIEI 

5 ihlH° iSara^n *I &eih « »si a^oi *hsw fl»aoi. 01 27h-j a 

^ A1S :h^^ sai g-xi. 

g%*26 

S 2S&HH SiOiAl, 

CHtf 715 #3 H^M 21S5]- EMS! Bi^ Eh°! AFOICHI «! P7IM □ fttl*l- 

i sua' sai g3b. 

a 1«ttW SJCHAL 

"71 EM°i tH± EFICHI eiSt!" £MEKJI=S 3^ IHB2I 19 ^ Cf€ tt ^EEhOliig 3^ H^B| 
fig ^SQ □ ^^IS sai 

g^ 28 

a 278MH! SiCHAI, 

#71 E3I2] tH^ E|-o](HI °!2^ ^EJ-Ol^g 2^ fiHEI^I 1HS ^ 0.5w. LHXl 5Am°i ^§ iAl S*| . 
g^T29 

AiS EHtT'lMXIS! 2»2| 7I5IK 

#71 715 AfOIOi! ^^ElU ^ A| ^Af2| =El!M ^ ^/E~ ii Stm MEIDiM 
#71 715011 UHxtEIOl #71 °-Hg#0ii SS'S °!7^1-^ 3^2K 

#71 2^ § ^I01E »H-HW *!£EII1, #71 «IS«0|| 3^01 2]7^EI^ ^ #71 ^SetHI StlS 
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g VchI otw fwiaifs bwee. 7isa «*fss gtia as anas* %*J%m »s » 

1 Sttffe 2!}S 5AI S». 
30 

xii zatm aoiAi. 

uwtg ^15 -a ££^ t> LH°1 Zf **4= S^Ofl BHXlEIH, ^ ««CHIAI AIS Q 

I Stfl HHxIEte S.M #Xl. 

111 29&HH S101AI. 

#71 JE5! JH2-3SI2I Ultte 1* %M 01^013 3711 ^2 ¥*H= =!S LH°J z* 2 

2|2| 2| 37110)1 «3H= 5A| #X|. 

AIS Otf HHXIS 7I52K 

#71 715 AKMM ggEIH ?5 Al MXJ2) =E|§M 2| IS S2I01S tf 

maj 3 «oj 2|«qh aHXItlOi #71 715 W\?i 2SS S73th= — HOlAi 
y 2t!tl£ °4§ 1AI S-Xl. 
g^»» 33 

MS. im BHxIS 27H2I 7I52K 

jiii. AK3I01I ggEIH ?S Al £Eli!M 2f S/S= ii Stfs iHSfe gElfflP ^ 

#71 27HHJ 7150)1 HHxIHO) #71 ^SstHI SStf °!7ISfe 3^2K 

2= g 2)D)£ oH-HH «2HH, #71 st|S#<HI SSOI 2!7hE|= §2f #71 3)3301 
7^*i~#S0l SfEI5 3* 1T§1 Uftf£3S| -9)8 «WS1 §S HI §01 2^ H1I0IIAI glJohaH zf 
al LH^J SBV.*I*I0I 3^*«5lc US iHIOIAI 
S StfSfe ^§ IA|. S*l. 
34 

M 33^0)1 SiCHAH- 

#71 2t OB £H0|AI= 1 2221- ?*= ^§ £A| §*l. 

35 

71 33SMHI SJOUI, 

#71 2| ^ffllO|A|= 2f 5!S!£| SSfd #011 ^«EI= 5A| #X|. 

S^PtT 36 

XII 33V0I 9i.O\M, 

m as ^xio^ 113 ±boiai£ nfisi assuw iai sxi. 

37 

79 33tf LHXI a 36y S 01^ SiOlAi, 
#71 27H2J 7IS2J ?f§OII SiS 19501 S?SfEI= 5A| #X|. 
38 

715 mm. ^ §011 StSI= Sfe' 7fe*H tMW*= g^Sfe 

#71 2!!§=(HI ^SS °J7htWI Sf2AI #71 g-ti 7ls^ «SS IsEJSP A| ?!}§ SAh°l =EI§g 

2f Sl/iz lS &t'i £§5l-= 

i strse s 3lai.#xi£| Hi* 

39 

715- AhOIOil, 9 £ES- §011 £|»| -St2EI= Sff 7tetl «M3 tJ-^Sfe ggsfe iS2h 

#Si rearward* ai °j?§ =bi§m ^ s/a^ iss^ ±ei 
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40 

XI SttHN 8101 Al. 

TO §1 »EI« 0IS5KM #71 315 #W §1^01 SAI S«2| a£ SB . 

HI 38VM ^CHAI, 

?|B#M §1 £SS ^2 «B7K««HS *!§ SAI S».2| 7315 sg. 
§^42 
» 3KMI 2101 AL 

#71 Si^ 7fet* fflliaKlg(mesomorphism) BhmiiflNCnon-fftesogenic) E^Di*] 2J|.§ S.A! 

-as era. 

g^ 43 

7H1 42»M SKHAL 

§ osfiaoilsi iws ^§ iai 3*121 size sa. 

5b AKWHL © g(» -21*1 StHir SB 7fe*J SSs ttS»fe °^g#l HWtfe £B3h 

oH g#QI | ^ m o\?m= s& ^ see etwra, ai sara ^aiM zt as/ 

#71 71 » #011 EH 2= 27371- an, 

#71 StJ #£01 S«S?= 3^ #71 EHSF EXIM g££ 2A»H3| 201X1 = 2201 #71 ^ 

SftOI SPKtt&B A»H= OJ !3 SAI S*|2| a££KI. 

g^tr 45 

a 44t!W2lOiAL 

#71 EH ^ *XI= 71 213*01 S«aH, #71 EHS= 373^X1^^^0171- #71 7 IBS 

^*ei aaafe'aia iAis«a as : ws. 

^^46 

a 44*HHI 

a^i fnot 7^1- 5ia* a^ tis*°i £W2i ssii- saioii cHaioi 7i e #0)1 «aa.£ *is 
iai sxi^Tas 

47 

a 44iKn suhal #71 asaTafe □^«M0i:sa2i ?s*chi **#au, »»■ ass 7raxiDi, □ 

48 

XII 444HM 2401 AL 

set asm ^ gsoj EH o t AfSBM [Da ««ae iAi s«2i as sa. 

49 

a 48SHHI 2JCHAL 

g^ 50 

a 44SMW a'CHAI, 

#71 mi 7fet[ #^0| 3^ #71 EHS 2!7;i^ #71 °-*lg#CHI 5A&1^ SM ^oH 7§a~ ^ 

§ sai sjjsi as gg. 

g^ 51 

a 44WHI 2J01AI, 
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A 



«*7i mi 7hst^ «*oi sea= #71 ehs> c sots- #7i ass*« leu- as mss 

§01 2|*| ^§5LI= ^§ 5A| «*2| ^2 BHS. 
#71 2jo} ?£Jg(HI 2Jo« #71 715 S 3015. 5H-KHI sjsran, 

#71 715501 AI3 BtlEIc 3^ #71 EHSf = S fi|(min seal)(Hl 3EAEI= 90fl 2|SH ^13^ 0 4§ 
lAI ?S5S| US. S-g. 

53 

wo. b nt nia>Ss ?H2 BET ¥2!7t A| 7121 ^££113= S 715 AUDI 0)1 U" £E= ^0)1 

i*i eras su sMi thssfe '2?§§i sissfe ig2h. 

ami oHWsfHI *i o, 0l °I7KI- S°t- #71 §ft7|-&£t 3=01 StJ£l= 3?, ^ *!gjOH/ggS. TFT1 § 

l2?rs°3iod P.as(vg(m)Toi mm 'ml eeim di Eaei -«i aeiw eeis aa(Vd(on)) 

I 2"7tfte &elah 

TFTS S2: = A|?|- TflOl M 2S(Vg(off»p| 7|D|M ti\± Eh2!WI 2!7h§ HI E3I2! 32! W EM 2! 3 
SKVd(on))HEf Q EEH2! SStVd(Qff ))» 2!7|6e ±2 

A i°j wg gTjo, =asE.^si/as ii stfoi ^§ iai g«2j nz. sg. 

54 

XII 53ttN SKHAI. 

#71 7il0|M 33(V9(on))S 2g H0|E fcH£ EE!W SAI01I °17\Z\ = a|g SAI §a|£| fl£ ^g. 
55 

*H 54V0D S10IAI. 

#71 ?)I0|E aSKVa(on)), EHI2! S2KVd(cn)) 3 SS2! S2KVd(aff ))2| !± 71* 

g^?»5B 

XII 5.3SWI HOj AI- 

a^| } F KHI gga §aS|S 5| ILSOil 7Hia» 2AISKN SM 4=*! §1 SEIS 5 

At #aI°I as »a. 

g^ 57 

7& .534MW 2101 Al, 

#71 71 SHI SSI! §1^ 3DHHI 21*1 H ^ SI *EIM «fe IAI 5x1°! 32 »S. 
St*§ 58 

AiS EHt. p HHaIS 27HSJ 7I51K 

ojjg §51 a^| 7 | B Al o|tH| ?°JEIH A| gXhS) ^ o,/£E^ Si 2 

§ofe MEID1S t^Sfe «!§#2K 

a^i ohs*m sfe^i 1®E! 7hfe*!- «^2| g-gg.'CHI 2ISI #71 SEICH7) ISEIr S^CHI AFSa= lUS" 

M 5iJ«IS 2f§ IAI 
59 

A1S CHtf 27H2J 7IS2K 

2<§h ?aBM 2lt« #71 7IS AH3ICHI ggEIH Al 2)g ^Ah£) =EIS!=t 2| S/ES i§ Stf§ 5 
1EIQ1M t, h ^of= 

iSsTS OlfflS Cfe HM Slfl r»i&SI^ ^Xlg ShSSQ, #71 715 AhOIOfl SS§i g§Sh= ? ^ 
(main seal) 

m *mVE 5.AI g-xi. 
60 

^^^1 AKDICH! ^SEIH Al ^tS ^Xh2] =E|^M ^ H 5 
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mtY= MEICH1 %HZ6l= °-il§#2K 

3]Sh 3eittH 2|t| S7I 715 AK3IW1 iJMEIH ?S A| «JS =EI!M S/3E= ■ £ tttfft 5 

§«>= maa\m ttssfe 0 -^§#2K 

a^i oHgaoii sets s-st. 1 - ««2i bsuh °m &?\ #siot7i *>gti= §^<hi a«h45 «sj 
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